Evidence for the participation of topoisomerases I and II in cadmium-induced metallothionein expression in Chinese hamster ovary cells.
CHO-Cdr20 cells are 10-20 times more resistant to killing by cadmium than the parental CHO cells. Resistance has been linked to amplification of the metallothionein genes MT-I and MT-II and their coordinate induction by cadmium and other toxic metals. We studied the roles of the nuclear enzymes topoisomerase I and topoisomerase II in Cd-induced expression of MT-II. Camptothecin-induced DNA strand breakage, mediated by topoisomerase I in cells, increased by approximately 20% when the resistant cells were incubated first with 50 microM Cd and then with camptothecin. Short DNA fragments were enriched in MT-II-hybridizing sequences, indicating that topoisomerase I-associated breakage was directed in part toward the location of induced gene activity. Ten microM camptothecin inhibited Cd-induced accumulation of MT-II mRNA as well as induced and uninduced RNA synthesis in the resistant cells. These data are consistent with the notion that topoisomerase I participates in most or all forms of RNA synthesis. Topoisomerase II inhibitors which trap cleavable complexes (amsacrine, VM-26, VP-16) increased DNA strand breakage at very high concentrations (50-100 microM); the increased breakage appeared to be concentrated near the MT-II gene. This class of inhibitor did not block the accumulation of MT-II message. Novobiocin, a second type of topoisomerase II inhibitor blocked transcription at 300 microM. Merbarone, a novel, third type of topoisomerase II inhibitor, blocked MT-II transcription at 50-100 microM. The latter two inhibited total RNA synthesis in induced, but not uninduced cells. Thus, it is possible that topoisomerase II plays more than one role in transcription and that more than one form of this enzyme is involved.